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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a radio transceiver 
for transmitting and receiving electromagnetic wave 
through a rod-like antenna such as a whip antenna, etc., 
and, particularly, to a radio transceiver capable of avoid- 
ing reduction of antenna gain of such a rod antenna in 
a signal frequency band used for it. 

Description of the Related Art 

I n a conventional portable radio transceiver such as 
a portable telephone set, a rod-like antenna such as a 
whip antenna having antenna element a half wave- 
length long has been used mainly. Such a rod antenna 
has an advantage that it provides substantially the same 
radiation pattern and antenna gain as those of a dipole 
antenna, with minimum variations, even when the trans- 
ceiver is worn on the head of the user. Further, such a 
rod antenna improves a portability of the transceiver 
since it can be easily retracted within the transceiver set 
by reducing length of the antenna element. Radiation 
impedance of such a rod antenna is as high as several 
hundreds ohms or more. 

The radio transceiver further comprises a duplexer 
connected to a feed point of the rod antenna for sepa- 
rating a transmitting signal to be supplied from a trans- 
mitting section of the transceiver to the rod antenna from 
a receiving signal to be supplied from the rod antenna 
to a receiving section of the transceiver. However, since 
input/output impedance of the duplexer is usually de- 
signed as in the order of 50 ohms, it is necessary to pro- 
vide an impedance matching circuit between the duplex- 
er and the rod antenna for preventing reduction of an- 
tenna gain in an operating signal frequency range. 

An example of such an impedance matching circuit 
is disclosed in Japan Kokai (P) Sho 63-176003 (publi- 
cation date: July 20, 1988). The disclosed impedance 
matching circuit has a construction of low-pass filter in- 
cluding an inductor connected in series with a transmis- 
sion line and a capacitor connected in parallel to the 
same transmission line and functions to optimize imped- 
ance matching between a rod antenna and a transceiver 
at a frequency which is substantially an intermediate fre- 
quency between a transmitting signal frequency (re- 
ferred to as "transmitting frequency 0 ) and a receiving 
signal frequency (referred to as 'receiving frequency"). 

A frequency band in which the impedance matching 
circuit exhibits optimum impedance matching between 
the rod antenna and the duplexer is only several percent 
(%) of an intermediate portion between the transmitting 
frequency and the receiving frequency when impedance 
matching condition is assumed as not more than VSWR 
2.0 (return-loss of 9.6 dB). Therefore, in such a radio 



transceiver, when the operating signal frequency band 
used is very wide or the transmitting frequency is much 
different from the receiving frequency, it is impossible to 
obtain good impedance matching between the antenna 
5 and the duplexer in a desired signal frequency band 
even if such an impedance matching circuit is used, and 
thus reduction of effective antenna gain over the oper- 
ating signal frequency band except a portion thereof is 
unavoidable. 

SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is to 
provide a radio transceiver for transmitting and receiving 
electromagnetic wave in an operating signal frequency 
band through a rod antenna, which is capable of avoid- 
ing reduction of antenna gain of the rod antenna in the 
operating signal frequency band. 

Another object of the present invention is to provide 
a radio transceiver for transmitting and receiving elec- 
tromagnetic wave in a certain signal frequency band 
through a rod antenna which is capable of avoiding re- 
duction of antenna gain of the rod antenna due to im- 
pedance mismatching in the frequency band even if a 
transmitting frequency and a receiving frequency are 
much different from each other. 

The radio transceiver according to the present in- 
vention comprises a rod type antenna for transmitting a 
transmitting signal and receiving a receiving signal 
through electromagnetic wave and a duplexer for re- 
ceiving the receiving signal at an antenna terminal and 
supplying it from a receiving terminal to a receiving por- 
tion and for receiving the transmitting signal from a 
transmitting portion at a transmitting terminal and sup- 
plying it from the antenna terminal to a feed point of the 
antenna. The rod type antenna is retractable in a hous- 
ing of the radio transceiver and has an antenna element 
whose length can be extended up to a 1/2 wavelength 
corresponding to an intermediate frequency between 
the transmitting frequency and the receiving frequency 
The radio transceiver further comprises an impedance 
matching circuit provided between the rod antenna and 
the duplexer for matching impedance therebetween. 

The impedance matching circuit includes an imped- 
ance conversion circuit composed of a first inductor con- 
nected between the feed point of the rod antenna and 
the antenna terminal of the duplexer and a first capacitor 
connected between the feed point and ground potential 
and a parallel resonance circuit composed of a parallel 
circuit of a second inductor and a second capacitor con- 
nected between the antenna terminal and the ground 
potential and resonating at substantially the intermedi- 
ate frequency. By suitably selecting constants of these 
inductors and capacitors, the impedance matching cir- 
cuit operates to match impedance between the antenna 
and the duplexer at the transmitting frequency as well 
as the receiving frequency. As a result, it is possible to 
obtain an impedance matching between the rod anten- 
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na and the duplexer when the transmitting frequency is 
close to the receiving frequency or even when the both 
frequencies are much different from each other. There- 
fore, reduction of antenna gain in both of the transmitting 
frequency band and the receiving frequency band can s 
be prevented. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above-mentioned and other objects, features io 
and advantages of the present invention will become 
more apparent from the following detailed description 
when taken in conjunction with the accompanying draw- 
ings, wherein: 

75 

Fig. 1 is a block circuit diagram of an embodiment 
of the present invention 

Fig. 2(a) is a cross sectional side view of the em- 
bodiment in Fig. 1 ; 

Fig. 2(b) is a cross sectional front view of the em- 20 
bodiment in Fig. 1 ; 

Fig. 3 is an enlarged plan view of an impedance 
matching circuit 4 of the block diagram in Fig. 1 ; 
Fig. 4 is a Smith chart explaining the impedance 
matching between an antenna 1 and a duplexer 5 25 
shown in Fig. 1 ; 

Fig. 5 is a graph showing the impedance matching 
characteristics of the antenna according to the em- 
bodiment shown in Fig. 1 in comparison with that 
obtained by the conventional circuit design; and 30 
Fig. 6 is a graph showing a gain characteristics cor- 
responding to the impedance matching character- 
istics shown in Fig. 5. 

DETAILED DESCRIPTION OF THE PREFERRED 35 
EMBODIMENT 

Referring to Figs. 1 , 2(a) and 2(b), a portable trans- 
ceiver is adapted to transmit a transmitting signal as 
electromagnetic wave through a rod type antenna 1 40 
such as a whip antenna and receives electromagnetic 
wave as a receiving signal through the same antenna. 
An element length L of this antenna 1 is variable. That 
is, in use of this radio transceiver, the antenna element 
length L is extended to a length corresponding to sub- 45 
stantially a half of wavelength corresponding to an in- 
termediate frequency between the transmitting frequen- 
cy and the receiving frequency and, when the transceiv- 
er is not used, the antenna 1 can be retracted in a hous- 
ing 1 4 of the transceiver for convenience of transporta- 50 
tion as shown by a chain line in Fig. 2. A feed point 1a 
of the antenna 1 is electrically connected to a conductive 
support portion 2 and mechanically supported by the 
housing 1 4. The feed point 1 a is further connected to an 
antenna connecting terminal 41 of an impedance ss 
matching circuit 4 through a connecting portion 3 of a 
resilient conductive member connected to the support 
portion 2. A signal receiving terminal 46 of the imped- 



ance matching circuit 4 is connected to an antenna ter- 
minal 51 of a duplexer 5 for separating the transmitting 
signal from the receiving signal. 

The impedance of the antenna 1 looked from the 
feed point 1a thereof is very high and in the order of 
several hundreds ohms or more. On the other hand, the 
impedance of the duplexer 5 looked from the antenna 
terminal 51 is generally designed in the order of 50 
ohms. Therefore, the impedance matching circuit 4 
serves to match impedances of the antenna and the du- 
plexer at the transmitting and receiving frequencies, 
preventing the gain of the antenna 1 from being re- 
duced. 

The impedance matching circuit 4 includes an im- 
pedance converter circuit composed of an inductor 43 
inserted between the antenna terminal 41 and the signal 
receiving terminal 46 and a capacitor 42 connected be- 
tween the antenna connecting terminal 41 and the 
ground potential and a parallel resonance circuit com- 
posed of a parallel circuit of an inductor 45 and a capac- 
itor 44 connected between the signal receiving terminal 
46 and the ground potential and resonating at substan- 
tially the intermediate frequency between the transmit- 
ting signal frequency and the receiving frequency. By 
selecting constants of the inductors 43 and 45 and the 
capacitors 42 and 44 suitably, the impedance matching 
circuit 4 provides good impedance matching between 
the antenna and the duplexer in the transmitting signal 
frequency band as well as the receiving signal frequen- 
cy band. Even if the transmitting signal frequency and 
the receiving signal frequency are different considerably 
from each other, the matching circuit 4 can provide a 
good impedance matching in each frequency band and, 
therefore, reduction of gain of the antenna 1 in the op- 
erating signal frequency band can be prevented. Selec- 
tion of the constants of the inductors 43 and 45 and the 
capacitors 42 and 44 of the matching circuit 4 will be 
described later with reference to Fig. 4. 

The duplexer 5 includes a pair of parallel band-pass 
filters 52 and 53 having inputs connected to the antenna 
terminal 51. The duplexer 5 selects a receiving signal 
received at the antenna terminal 51 through the antenna 
1 , the support portion 2, the connecting portion 3 and 
the impedance matching circuit 4 by passing it through 
the band-pass filter 53. The receiving signal thus select- 
ed and appearing at a receiving terminal 55 is processed 
by a receiving section 7 and converted into acoustic 
wave by an earpiece speaker 9. On the other hand, the 
audio signal from a mouthpiece microphone 8 is con- 
verted into a transmitting signal by a transmitting section 
6. This transmitting signal is supplied to a transmitting 
terminal 54 of the duplexer 5 and, after filtered by a 
band-pass filter 52, to the antenna terminal 5. The same 
transmitting signal is further supplied to the feed point 
1a of the antenna 1 through the matching circuit 4, the 
connecting portion 3 and the support portion 2. 

Incidentally, the portable telephone set shown in 
Figs. 1 and 2 includes a control section 11 for controlling 
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operations of various constitutional elements of the tel- 
ephone set, a keyboard 10 for inputting transmitting sig- 
nal, etc., to the control section 11, a display section 12 
for displaying receiving signal, etc., according to an in- 
struction from the control section 11 and a battery pack- 
age 1 3 for supplying power to these elements, etc. The 
duplexer 5, the transmitting section 7 and the control 
section 11 may be mounted on a same printed circuit 
board 15. 

Although, in the portable telephone set, the trans- 
mitting signal and the receiving signal are separated in 
frequency range from each other by the duplexer 5, such 
signal separation may be performed by the transmitting 
section 6 and the receiving section 7. In such a case, 
the transmitting signal output terminal of the transmitting 
section 6 and a receiving signal input of the receiving 
section 7 are connected to a common terminal which 
constitutes the antenna terminal 51 shown in the em- 
bodiment shown in Fig. 1 . 

Referring to Fig. 3, the matching circuit 4 shown in 
Fig. 1 is constituted with the chip type capacitors 42 and 
44 and the inductors 43 and 45 formed by a printed cir- 
cuit, all of which are mounted on a printed circuit board 
48. The matching circuit 4 further includes the antenna 
connecting terminal 41 , the signal receiving terminal 46 
and the ground potential conductor 47, all of which are 
formed by a printed circuit. In this case, the inductors 43 
and 45 can be considered as a distributed constant cir- 
cuit. Alternatively, the inductors 43 and 45 may be 
mounted on the printed circuit board 48 as lumped-con- 
stant circuits. Inductance setting error of these inductors 
43 and 45 can be min imized by employing such a printed 
circuit. 

On the other hand, the capacitors 42 and 44 may 
be constituted as distributed constant circuits when re- 
quired capacitances thereof are small. 

Further, the matching circuit 4 may be mounted on, 
for example, a printed circuit board 15 mounting other 
parts of the radio transceiver. 

The method of matching impedance in this embod- 
iment will be described with reference to Figs. 1 and 4. 
Antenna element length L of the rod antenna 1 , the im- 
pedance chart of which is shown in Fig. 4, is about 15 
cm and its frequency (center frequency) fo at which 
maximum antenna gain is obtained is about 900 MHz. 
In the impedance chart in Fig. 4, impedances Za, Zb, Zc 
and Zd of the whole antenna circuit including the anten- 
na 1 , the support portion 2, the connecting portion 3 and 
the matching circuit 4 are shown each in a frequency 
range from 0.85 fo to 1 .15 fo. In this case, the transmit- 
ting frequency f1 is 0.93 fo, the receiving frequency f2 
is 1.07 fo and impedance of the duplexer 5 looked at 
from the antenna terminal 51 is 50 ohms. 

In Fig. 4, the antenna impedance Za of the antenna 
1 looked at from the antenna connecting terminal 41 of 
the matching circuit 4 is as high as 250 Q - j32 Q (5 - 
j0.64) at the center frequency fo. It should be noted that 
the impedance Za includes a reactance component re- 



lated to the support portion 2 and the connecting portion 
3. To impedance Za, a susceptance component is add- 
ed by the capacitor 42. A resistance component of a re- 
sultant impedance Zb at the center frequency fo is set 
5 to a predetermined fixed standardized resistance Rb1 . 
The susceptance component is about j0.7 at the center 
frequency fo, which is obtained by setting capacitance 
of the capacitor 42 to about 2.5 pF. Then, a reactance 
component is added to impedance Zb by the inductor 
43 and a resultant impedance Zc is set to a pure resist- 
ance Rb1 at the center frequency fo. In this case, return- 
loss at the center frequency fo becomes a3 (in Fig. 4, 
return-loss is about 7 dB). The above-mentioned reac- 
tance component is about j1.3 at the center frequency, 
which can be obtained by setting inductance of the in- 
ductor 43 to about 1 1 .5 nH. 

Finally, a susceptance component is added to the 
impedance Zc by a parallel resonance circuit composed 
of the capacitor 44 and the inductor 45, resulting in im- 
pedance Zd by which a desired matching condition a2 
(in Fig. 4, VSWR is 2 or less and return-loss is about 9.6 
dB or more) at around the transmitting frequency f 1 and 
the receiving frequency f2, respectively. 

In order to make impedance Zd of the antenna 1 
locked at from the signal receiving terminal 46 in match- 
ing condition a2 over a full signal frequency band of both 
the transmitting signal and the receiving signal, it is nec- 
essary to set the transmitting frequency f1 and the re- 
ceiving frequency f2 which are center frequencies of 
these signals substantially in optimum matching condi- 
tion a1 (in Fig. 4, VSWR is 1 .2 or less and return-loss is 
about 21 dB or more). In this embodiment.susceptance 
value which is an inverse of impedance Zc at the trans- 
mitting frequency f1 is about +0.9 which differs from 
about -1 .5 at the receiving frequency f2. Therefore, res- 
onance frequency f r of the capacitor 44 and the inductor 
45 is set to a value slightly below the center frequency 
fo (fr = 0.97-fo) so that susceptance correcting values 
for the transmitting frequency f1 and the receiving fre- 
quency f2 are made different from each other. Thus, im- 
pedance Zd is set in optimum matching condition al at 
both of the frequencies f1 and f2. Capacitance of the 
capacitor 44 of the parallel resonance circuit is about 27 
pF and inductance of the inductor 45 is about 1 .2 nH. 

By selecting values of capacitance of the capacitor 
42 and inductance of the inductor 43 such that imped- 
ance Zc becomes a pure resistance Rb2 at the center 
frequency fo, that is, it becomes matching condition a2, 
it is possible to obtain desired matching condition a2 
over continuous transmitting and receiving frequency 
ranges. 

Fig. 5 shows return-loss of the antenna 1 measured 
from the signal receiving terminal 46 of the matching cir- 
cuit 4, with a dotted curve A obtained by calculation ac- 
cording to the impedance chart shown in Fig. 4, a solid 
curve B measured by using the present embodiment 
and a chain curve C measured by using a conventional 
matching circuit. As shown, the calculated value A and 
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the measured value B exhibit a good coincidence. In the 
measured curve C, a matching frequency range Afo with 
return-loss of 9.6 dB or more (matching condition S2)is 
about 7% from the center frequency to for the measured 
value C, while, in the measured curve B, those Af 1 and 
Af 2 under the same return-loss condition are 5% or more 
at the transmitting frequency f 1 = 0.93-fo and the receiv- 
ing frequency f2 = 1.07 -to, respectively. Since return- 
loss at the transmitting frequency f1 and the receiving 
frequency f2 is in the order of 5.5 dB in the measured 
curve C, the matching circuit 4 shown in Fig. 1 substan- 
tially improves the impedance matching characteristics 
between the antenna 1 and the duplexer 5 at the respec- 
tive frequencies f1 and f2. 

Fig. 6 is a graph showing a relation chip between 
the gain D (dBd) of the antenna 1 and return-loss B 
measured from the signal receiving terminal 46 of the 
matching circuit 4, together with gain E corresponding 
to the curve C (Fig. 5) of the antenna 1 impedance- 
matched by the conventional technique. Antenna gain 
D at around the transmitting frequency f1 and the receiv- 
ing frequency f2 is improved by about 1 to 2 dB corre- 
spondingly to return-loss improvement, compared with 
antenna gain E. 

As described hereinbefore, in the radio transceiver 
according to the present invention, an impedance con- 
version circuit is constituted with the inductor 43 con- 
nected between the feed point 1a of the rod antenna 1 
and the antenna terminal of the duplexer (the antenna 
terminal 51 of the duplexer 5 in Fig. 1) of the duplexer 
and the capacitor 42 connected between the feed point 
1a and grounding potential and a parallel resonance cir- 
cuit is constituted with the inductor 45 and the capacitor 
44 connected between the antenna terminal 51 and the 
grounding potential and the parallel resonance circuit 
resonates at an intermediate frequency fo between the 
transmitting frequency and the receiving frequency. The 
matching circuit 4 composed of the impedance convert- 
er circuit and the parallel resonance circuit matches, in 
impedance, the antenna 1 with the transmitting portion 
and the receiving portion at respective transmitting fre- 
quency f 1 and the receiving frequency f2 by properly se- 
lecting constants of the inductors 43 and 45 and the ca- 
pacitors 42 and 44. Since this radio transceiver can not 
only expand the matching range around the intermedi- 
ate frequency fo but also impedance-match between the 
antenna 1 and the transmitting and receiving sections 
at respective transmitting and receiving frequencies f1 
and f2 when they are much separated from each other, 
gain reduction of the antenna 1 in the signal bands of 
the transmitting and receiving frequencies is prevented. 

Although the present invention has been described 
with reference to the specific embodiments, this descrip- 
tion is not meant to be construed in a limiting sense. 
Various modifications of the disclosed embodiments, as 
well as other embodiments of the present invention, will 
become apparent to persons skilled in the art upon ref- 
erence to the description of the present invention. It is, 
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therefore, contemplated that modifications or other em- 
bodiments may be made that fall within the scope of the 
protection sought, as defined by the appended claims. 



Claims 

1 . A radio transceiver comprising: 

transmitting means (6) for supplying a transmit- 
ting signal to an antenna terminal (51) ; 
receiving means (7) for receiving a receiving 
signal having a frequency different from the fre- 
quency of said transmitting signal; 
housing means (14) for housing said transmit- 
ting means, said receiving means and said an- 
tenna terminal; 

a rod-like antenna (1) extendably housed in 
said housing means (14) and having an anten- 
na element extendable up to a length corre- 
sponding to substantially half a wavelength of 
an intermediate frequency between the fre- 
quencies of said transmitting and receiving sig- 
nals; and 

impedance matching means (4) connected be- 
tween said antenna terminal (51 ) and the feed 
point (1 a) of said rod-like antenna ( 1 ) for match- 
ing the impedances of said transmitting means 
(6) and said receiving means (7) looked at from 
said antenna terminal (51 ) with an antenna im- 
pedance of said rod-like antenna (1) looked at 
from said feed point (1a); 
said impedance matching means (4) compris- 
ing: 

a first inductor (43) inserted between a sig- 
nal receiving terminal (46) of the imped- 
ance matching circuit and said feed point 
(1a); 

a first capacitor (42) inserted between said 
feed point (1 a) and a ground potential; and 
a parallel resonance circuit including a par- 
allel circuit of a second inductor (45) and a 
second capacitor (44) inserted between 
said signal receiving terminal (46) and said 
ground potential and resonating at around 
said intermediate frequency. 

2. A radio transceiver as claimed in claim 1 , wherein 
said impedance matching means (4) is mounted on 
a printed circuit board (48). 

3. A radio transceiver as claimed in claim 2, wherein 
said first and second inductors (43,45) are in the 
form of conductor patterns formed on said printed 
circuit board and wherein said first and second ca- 
pacitors (42,44) comprise chip capacitors. 
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4. A radio transceiver as claimed in claim 2, wherein 
said impedance matching means (4) further com- 
prises an antenna connecting terminal (41) formed 
on said printed circuit board (48) and serving as a 
common connecting point of said first inductor (43) s 
and said first capacitor (42); 

conductive support means (2) for holding said 
feed point (1a) of said rod-like antenna (1) in 
said housing; and 10 
connecting means (3) for electrically connect- 
ing said support means (2) to said antenna con- 
necting terminal (41). 

5. A radio transceiver as claimed in claim 1 , wherein is 
said impedance matching means (4) provides peak 
impedance matching at around center frequencies 

of said transmitting signal and said receiving signal, 
respectively. 

20 

6. A radio transceiver as claimed in claim 4, wherein 
said impedance matching means (4) provides peak 
impedance matching at around center frequencies 
of said transmitting signal and said receiving signal, 
respectively. 25 

7. A radio transceiver comprising: 

transmitting means (6) for supplying a transmit- 
ting signal to an antenna terminal (51 ); 30 
receiving means (7) for receiving a receiving 
signal having a frequency different from the fre- 
quency of said transmitting signal; 
housing means (14) for housing said transmit- 
ting means and said receiving means; 35 
a rod-like antenna (1) extendably housed in 
said housing means (14) and having an anten- 
na element extendable up to a length corre- 
sponding to substantially half a wavelength of 
an intermediate frequency between the fre- 40 
quencies of said transmitting and receiving sig- 
nals; and 

duplexer means (5) for receiving said receiving 
signal from said antenna terminal (51 ) and sup- 
plying it from a receiving terminal to said receiv- 45 
ing means (7) and for receiving, at a transmit- 
ting terminal, said transmitting signal from said 
transmitting means (6) and outputting it from 
said antenna terminal (51); and 
impedance matching means (4) connected be- 50 
tween a feed point of said rod-like antenna (1) 
and said antenna terminal (51 ) of said duplexer 
means (5) for matching the impedance of said 
antenna (1 ) looked at from said feed point (1a) 
with impedance of said duplexer means (5) ss 
looked at from said antenna terminal (51 ); 
said impedance matching means (4) compris- 
ing: 



a first inductor (43) inserted between said 
feed point (1a) and said antenna terminal 
(51); 

a first capacitor (42) inserted between said 
feed point (1 a) and a ground potential; and 
a parallel resonance circuit including a par- 
allel circuit of a second inductor (45) and a 
second capacitor (44) inserted between 
said antenna terminal (51 ) and said ground 
potential and resonating at around said in- 
termediate frequency. 

8. A radio transceiver as claimed in claim 7, wherein 
said impedance matching means (4) is mounted on 
a printed circuit board (48). 

9. A radio transceiver as claimed in claim 8, wherein 
said first and second inductors (43,45) are in the 
form of conductor patterns formed on said printed 
circuit board (48) and wherein said first and second 
capacitors (42,44) comprise chip capacitors. 

10. A radio transceiver as claimed in claim 8, wherein 
said impedance matching (4) means further com- 
prises an antenna connecting terminal (41 ) formed 
on said printed circuit board (48); 

conductive support means (2) for holding said 
feed point of said rod-like antenna (1 ) in said 
housing (14); and 

connecting means (3) for electrically connect- 
ing said support means to said antenna con- 
necting terminal (41). 

11. A radio transceiver as claimed in claim 7, wherein 
said impedance matching means (4) provides peak 
impedance matching at around center frequencies 
of said transmitting signal and said receiving signal, 
respectively. 

1 2. A radio transceiver as claimed in claim 1 0, wherein 
said impedance matching means (4) provides peak 
impedance matching at around center frequencies 
of said transmitting signal and said receiving signal, 
respectively. 



Patentanspruche 

1 . Funksendeempfanger mit: 

einer Sendeeinrichtung (6) zum Liefern eines 
Sendesignals an einen AntennenanschluB 
(51); 

einer Empfangseinrichtung (7) zum Empfan- 
gen eines Empfangssignals mit einer von der 
Frequenz des Sendesignals unterschiedlichen 
Frequenz; 
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einer Gehauseeinrichtung (14) fur die Aufnah- 
me der Sendeeinrichtung, der Empfangsein- 
richtung und des Antennenanschlusses; 
einer stabfdrmigen Antenne (1 ), die ausziehbar 
in der Gehauseeinrichtung (14) untergebracht $ 
ist und ein Antennenelement aufweist, das bis 
zu einer Lange ausziehbar ist, die im wesentli- 
chen einer halben Wellenlange einer Zwi- 
schenfrequenz zwischen den Frequenzen des 
Sende- und des Empfangssignals entspricht; 10 
und 

einer Impedanzanpassungseinrichtung (4), die 
zwischen dem AntennenanschluB (51) und 
dem Einspeisepunkt (1a) der stabformigen An- 
tenne (1) angeschlossen ist, um die Impedan- 
zen der Sendeeinrichtung (6) und der Emp- 
fangseinrichtung (7), gesehen an dem Anten- 
nenanschluB (51), an eine Antennenimpedanz 
der stabformigen Antenne ( 1 ), gesehen an dem 
Einspeisepunkt (1a), anzupassen; 20 
wobeidie Impedanzanpassungseinrichtung (4) 
aufweist: 

eine zwischen einem Signalempfangsan- 
schluB (46) der Impedanzanpassungs- 25 
schaltung und dem Einspeisepunkt (1a) 
eingefugte erste Induktivitat (43); 
eine zwischen dem Einspeisepunkt (1a) 
und einem Massepotential eingefugte er- 
ste Kapazitat (42); und 30 
einen eine Parallelschaltung einer zweiten 
Induktivitat (45) und einer zweiten Kapazi- 
tat (44) enthaltenden Paralletresonanz- 
schaltkreis, der zwischen dem Signalemp- 
fangsanschluG (46) und dem Massepoten- 35 
tial angeschlossen ist und eine Resonanz 
um die Zwischenfrequenz herum aufweist. 

Funksendeempfanger nach Anspruch 1, wobeidie 
Impedanzanpassungseinrichtung (4) auf einer ge- *o 
druckten Leiterplatte (48) angeordnet ist. 

Funksendeempfanger nach Anspruch 2, wobei die 
erste und zweite Induktivitat (43, 45) in der Form 
von auf der gedruckten Leiterplatte ausgebildeten 45 
Leiterbahnstrukturen vorliegen und wobeidie erste 
und zweite Kapazitat (42, 44) Chip-Kondensatoren 
aufweisen. 

Funksendeempfanger nach Anspruch 2, wobei die so 
Impedanzanpassungseinrichtung (4) ferner einen 
AntennenverbindungsanschluB (41) aufweist, der 
auf der gedruckten Leiterplatte (48) ausgebildet ist 
und als ein gemeinsamer Verbindungspunkt der er- 
sten Induktivitat (43) und der ersten Kapazitat (42) 55 
dient; 

eine leitende Lagerungseinrichtung (2) zum 



Haltern des Einspeisepunktes (1a) der stabfor- 
migen Antenne (1) in dem Gehause; und 
eine Verbindungseinrichtung (3) zum elektri- 
schen Verbinden der Lagerungseinrichtung (2) 
mit dem AntennenverbindungsanschluB (41 ). 

I. Funksendeempfanger nach Anspruch 1, wobei die 
Impedanzanpassungseinrichtung (4) eine maxima- 
le Impedanzanpassung um die Mittenfrequenzen 
des Sendesignals bzw. des Empfangssignals her- 
um bereitstellt. 

>. Funksendeempfanger nach Anspruch 4, wobei die 
Impedanzanpassungseinrichtung (4) eine maxima- 
le Impedanzanpassung um die Mittenfrequenzen 
des Sendesignals bzw. des Empfangssignals her- 
um bereitstellt. 

\ Funksendeempfanger mit: 

einer Sendeeinrichtung (6) zum Liefern eines 
Sendesignals an einen AntennenanschluB 
(51); 

einer Empfangseinrichtung (7) zum Empfan- 
gen eines Empfangssignals mit einer von der 
Frequenz des Sendesignals unterschiedlichen 
Frequenz; 

einer Gehauseeinrichtung (14) fur die Aufnah- 
me der Sendeeinrichtung und der Empfangs- 
einrichtung; 

einer stabformigen Antenne (1 ), die ausziehbar 
in der Gehauseeinrichtung (14) untergebracht 
ist und ein Antennenelement aufweist, das bis 
zu einer Lange ausziehbar, die im wesentlichen 
einer halben Wellenlange einer Zwischenfre- 
quenz zwischen den Frequenzen des Sende- 
und des Empfangssignals entspricht; und 
einer Duplexereinrichtung (5) zum Empfangen 
des Empfangssignals von dem Antennenan- 
schluB (51) und Liefern dieses von einem Emp- 
fangsanschluB an die Empfangseinrichtung (7) 
und zum Empfangen, an einem Sendean- 
schluB, des Sendesignals von der Sendeein- 
richtung (6) zum Ausgeben dieses aus dem An- 
tennenanschluB (51); und 
einer Impedanzanpassungseinrichtung (4), die 
zwischen einem Einspeisepunkt der stabformi- 
gen Antenne (1) und dem AntennenanschluB 
(51) der Duplexereinrichtung (5) angeschlos- 
sen ist, um die Impedanz der Antenne (1), ge- 
sehen an dem Einspeisepunkt (1a) an die Im- 
pedanz der Duplexereinrichtung (5), gesehen 
an dem AntennenanschluB (51), anzupassen; 
wobei die Impedanzanpassungseinrichtung (4) 
aufweist: 

eine zwischen dem Einspeisepunkt (1a) 
und dem AntennenanschluB (51) einge- 
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fugte erste Induktivitat (43); 
eine zwischen dem Einspeisepunkt (1a) 
und einem Massepotential eingefugten er- 
ste Kapazitat (42); und 
einen eine Parallelschaltung einer zweiten 
Induktivitat (45) und einer zweiten Kapazi- 
tat (44) enthaltenden Parallel resonanz- 
schaltkreis, der zwischen dem Antennen- 
anschluB (51 ) und dem Massepotential an- 
geschlossen ist und der eine Resonanz urn 
die Zwischenfrequenz herum aufweist. 

8. Funksendeempfanger nach Anspruch 7, wobei die 
Impedanzanpassungseinrichtung (4) auf einer ge- 
druckten Leiterplatte (48) angeordnet ist. 

9. Funksendeempfanger nach Anspruch 8, wobei die 
erste und zweite Induktivitat (43, 45) in der Form 
von auf der gedruckten Leiterplatte ausgebildeten 
Leiterbahnstrukturen vorliegen und wobei die erste 
und zweite Kapazitat (42, 44) Chip-Kondensatoren 
aufweisen. 

10. Funksendeempfanger nach Anspruch 8, wobei die 
Impedanzanpassungseinrichtung (4) ferner einen 
AntennenverbindungsanschlufB (41) aufweist, der 
auf der gedruckten Leiterplatte (48) ausgebildet ist; 

eine leitende Lagerungseinrichtung (2) zum 
Haltem des Einspeisepunktes (la) der stabfor- 
migen Antenne (1) in dem Gehause (14); und 
eine Verbindungseinrichtung (3) zum elektri- 
schen Verbinden der Lagerungseinrichtung (2) 
mit dem AntennenverbindungsanschluG (41). 

11. Funksendeempfanger nach Anspruch 7, wobei die 
Impedanzanpassungseinrichtung (4) eine maxima- 
le Impedanzanpassung urn die Mittenfrequenzen 
des Sendesignals bzw des Empfangssignals her- 
um bereitstellt. 

1 2. Funksendeempfanger nach Anspruch 1 0, wobei die 
Impedanzanpassungseinrichtung (4) eine maxima- 
le Impedanzanpassung urn die Mittenfrequenz des 
Sendesignals bzw. des Empfangssignals herum 
bereitstellt. 



Revendications 

1. Emetteur-recepteur radio comprenant : 

des moyens d'emission (6) pour fournir un si- 
gnal d'emission a une borne d'antenne (51 ) ; 
des moyens de reception (7) pour recevoir un 
signal de reception ayant une frequence diffe- 
rente de la frequence dudit signal d'emission ; 
des moyens formant boitier (1 4) pour loger les- 



dits moyens d'emission, lesdits moyens de re- 
ception et ladite borne d'antenne ; 
une antenne semblable a une tige (1 ) logee, de 
maniere extensible, dans lesdits moyens for- 

5 mant boitier (1 4) et ayant un element d'antenne 

pouvants'etendrejusqu'aune longueur corres- 
pondent a sensiblement la moitie d'une lon- 
gueur d'onde d'une frequence intermediaire 
entre les frequences desdits signaux d'emis- 

*0 sion et de reception ; et 

des moyens d'adaptation d'impedance (4) re- 
lies entre ladite borne d'antenne (51) et le point 
d'alimentation (1a) de ladite antenne sembla- 
ble a une tige (1 ) pour adapter les impedances 

15 desdits moyens d'emission (6) et desdits 

moyens de reception (7), vues depuis ladite 
borne d'antenne (51), a I'impedance d'antenne 
de ladite antenne semblable a une tige (1 ), vue 
depuis ledit point d'alimentation (1a) ; 

2° lesdits moyens d'adaptation d'impedance (4) 

comprenant : 

une premiere bobine d'inductance (43) in- 
seree entre une borne de reception de si- 
25 gnal (46) du circuit d'adaptation d'impe- 

dance et ledit point d'alimentation (1a) ; 
un premier condensateur (42) insere entre 
ledit point d'alimentation (1a) et une borne 
de masse ; et 

3i > un circuit resonnant parallele comprenant 

un circuit parallele d'une seconde bobine 
d'inductance (45) et d'un second conden- 
sateur (44) insere entre ladite borne de re- 
ception de signal (46) et ledit potentiel de 

55 masse et resonnant a environ ladite fre- 

quence intermediaire. 

2. Emetteur-recepteur radio selon la revendication 1 , 
dans lequel lesdits moyens d'adaptation d'impe- 

40 dance (4) sont months sur une carte a circuit impri- 
me (48). 

3. Emetteur-recepteur radio selon la revendication 2, 
dans lequel lesdites premiere et seconde bobines 

45 d'inductance (43, 45) sont sous la forme de motifs 
conducteurs formes sur ladite carte a circuit impri- 
me et dans lequel lesdits premier et second con- 
densate urs (42, 44) sont constitues par des con- 
densate urs pastilles. 

50 

4. Emetteur-recepteur radio selon la revendication 2, 
dans lequel lesdits moyens d'adaptation d'impe- 
dance (4) comprennent, de plus, une borne de con- 
nexion d'antenne (41 ) formee sur ladite carte a cir- 

55 curt imprime (48) et servant en tant que point de 
connexion commun de ladite premiere bobine d'in- 
ductance (43) et dudit premier condensateur (42) ; 
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des moyens de support conducteur (2) pour 
maintenir ledit point d'alimentation (1 a) de ladi- 
te antenne semblable a une tige (1 ) dans ledit 
boTtier ; et 

des moyens de connexion (3) pour relier elec- 5 
tnquement lesdits moyens de support (2) a la- 
dite borne de connexion d'antenne (41 ). 

5. Emetteur-recepteur radio selon la revendication 1, 
dans lequel lesdits moyens d'adaptation d'impe- 10 
dance (4) realisent une adaptation d'impedance de 
crete respectivement aux alentours des frequences 
centrales dudit signal d'emission et dudit signal de 
reception. 

15 

6. Emetteur-recepteur radio selon la revendication 4, 
dans lequel lesdits moyens d'adaptation d'impe- 
dance (4) realisent une adaptation d'impedance de 
crete respectivement aux alentours des frequences 
centrales dudit signal d'emission et dudit signal de 20 
reception. 

7. Emetteur-recepteur radio comprenant : 

des moyens d'emission (6) pour fournir un si- 25 
gnal d'emission a une borne d'antenne (51) ; 
des moyens de reception (7) pour recevoir un 
signal de reception ayant une frequence diffe- 
rente de la frequence dudit signal d'emission ; 
des moyens formant boTtier ( 1 4) pour loger les- 30 
dits moyens d'emission et lesdits moyens de 
reception ; 

une antenne semblable a une tige (1 ) logee, de 
maniere extensible, dans lesdits moyens for- 
mant boTtier (1 4) et ayant un element d'antenne 35 
pouvant s'etendre jusqu'a une longueur corres- 
pondant a sensiblement la moitie d'une lon- 
gueur d'onde d'une frequence intermediate 
entre les frequences desdits signaux d'emis- 
sion et de reception ; et 40 
des moyens formant duplexeur (5) pour rece- 
voir ledit signal de reception en provenance de 
ladite borne d'antenne (51) et pour le delivrer, 
a partir d'une borne de reception, auxdits 
moyens de reception (7), et pour recevoir, au 45 
niveau d'une borne d'emission, ledit signal 
d'emission en provenance desdits moyens 
d'emission (6) et pour le sortir a partir de ladite 
borne d'antenne (51) ; et 

des moyens d'adaptation d'impedance (4) re- so 
lies entre un point d'alimentation de ladite an- 
tenne semblable a une tige (1) et ladite borne 
d'antenne (51) desdits moyens formant du- 
plexeur (5) pour adapter I'impedance de ladite 
antenne (1), vue depuis ledit point d'alimenta- 55 
tion (1a), a I'impedance desdits moyens for- 
mant duplexeur (5), vue depuis ladite borne 
d'antenne (51) ; 



lesdits moyens d'adaptation d'impedance (4) 
comprenant : 

une premiere bobine d'inductance (43) in- 
seree entre ledit point d'alimentation (1a) 
et ladite borne d'antenne (51) ; 
un premier condensateur (42) insure entre 
ledit point d'alimentation (1a) et une borne 
de masse ; et 

un circuit resonnant parallele comprenant 
un circuit parallele d'une seconde bobine 
d'inductance (45) et d'un second conden- 
sateur (44) insere entre ladite borne d'an- 
tenne (51 ) et ledit potentiel de masse et re- 
sonnant a environ ladite frequence inter- 
mediate. 

8. Emetteur-recepteur radio selon la revendication 7, 
dans lequel lesdits moyens d'adaptation d'impe- 
dance (4) sont montes sur une carte a circuit impri- 
me (48). 

9. Emetteur-recepteur radio selon la revendication 8, 
dans lequel lesdites premiere et seconde bobines 
d'inductance (43, 45) sont sous la forme de motifs 
conducteurs formes sur ladite carte a circuit impri- 
me (48) et dans lequel lesdits premier et second 
condensateurs (42, 44) sont constitues par des 
condensateurs pastilles. 

10. Emetteur-recepteur radio selon la revendication 8, 
dans lequel lesdits moyens d'adaptation d'impe- 
dance (4) comprennent, de plus, une borne de con- 
nexion d'antenne (41 ) formee sur ladite carte a cir- 
cuit imprim6 (48) ; 

des moyens de support conducteur (2) pour 
maintenir ledit point d'alimentation de ladite an- 
tenne semblable a une tige (1 ) dans ledit boTtier 
(14);et 

des moyens de connexion (3) pour relier elec- 
triquement lesdits moyens de support a ladite 
borne de connexion d'antenne (41). 

11. Emetteur-recepteur radio selon la revendication 7, 
dans lequel lesdits moyens d'adaptation d'impe- 
dance (4) realisent une adaptation d'impedance de 
crete respectivement aux alentours des frequences 
centrales dudit signal d'emission et dudit signal de 
reception. 

12. Emetteur-recepteur radio selon la revendication 10, 
dans lequel lesdits moyens d'adaptation d'impe- 
dance (4) realisent une adaptation d'impedance de 
crete respectivement aux alentours des frequences 
centrales dudit signal d'emission et dudit signal de 
reception. 
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